Selective elimination of glutamate activation and introduction of fluorescent proteins into a Caenorhabditis elegans chloride channel.
Glutamate-gated chloride (GluCl) channels from invertebrates can be activated by ivermectin (IVM) to produce electrical silencing in mammalian neurons. To improve this GluCl/IVM strategy, we sought to mutate the Caenorhabditis elegans GluCl channels so that they become insensitive to glutamate but retain their sensitivity to IVM. Based on structure-function studies of nicotinic acetylcholine receptor superfamily members, we tested in oocytes 19 point mutants at 16 residues in the beta-subunit likely to be involved in the response to glutamate. Y182F reduces the glutamate response by greater than six-fold, with little change to IVM responses, when coexpressed with wild-type (WT) GluCl alpha. For GluCl alphabeta(Y182F), the EC(50) and Hill coefficient for glutamate are similar to those of WT, indicating that the mutant decreases the efficacy of glutamate, but not the potency. Also, fluorescent proteins (enhanced green fluorescent protein, enhanced yellow fluorescent protein, enhanced cyan fluorescent protein; XFP) were inserted into the M3-M4 loop of the GluCl alpha, beta and beta(Y182F). We found no significant functional difference between these XFP-tagged receptors and WT receptors. The modified GluCl channel, without glutamate sensitivity but with a fluorescent tag, may be more useful in GluCl silencing strategies.